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PREFACE 


In recent years, the refrigeration industry has experienced 
a remarkable growth due to its extended use in cold storage, air- 
conditioning and many other industrial processes. 


Since efficient, permanent insulation is essential to the 
successful operation of refrigeration, this enlarged activity in 
the use of refrigeration has led to an increased interest in the 
closely allied field of insulation. 


New types of application for insulation and the problems re- 
sulting therefrom have stimulated research in the industry. The 
result of this research has been to materially change some estab- 
lished practices in the selection .and method of installing insu- 
lation. The application of insulation has been greatly simplified 
due to better understanding of the vapor proofing and other prob- 
lems. As a consequence, both material and application costs have 
been reduced so that increased economy of operation is obtainable 
at lower initial cost. 


Zonolite is a modern insulation, ideally adapted to the lat- 
est practice in insulation engineering. 


The following pages describe and illustrate how Zonolite has 
proven its efficiency, permanence and economy under actual ser- 
vice conditions according to the latest engineering practice. 


The information contained herein is meant to serve as a 
guide for designers of refrigerated buildings, but the principals 
included also apply to air-conditioning and other uses for re- 
frigeration. Should additional information be required, it is 
available upon request from the manufacturers of Zonolite. 
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WHAT 1S ZONOLITE? 


Zonolite is an inert, featherweight, granular mineral manufactured by ex- 
ploding an unusual non-metallic ore, an alteration product of mica, which is 
dug from the ground where it occurs naturally. Zonolite ore is dark brown in 
color and flaky in structure. It is made up of approximately one-million sep- 
arate laminations per inch between each of which is held a tiny amount of 
water. When small flakes of this ore are exposed suddenly to high tempera- 
tures, the water held between the gen 
laminations changes to steam and ex- , 
pands with such force that the 
flakes of ore are exploded and ex- 
panded into cellular granules about 
fifteen times their original volume. 






In the exploding process, 
countless numbers of tiny dead air 
cells are entrapped between the 
laminations of the cellular gran- 
ules and it is from this air cell 
entrapment that Zonolite obtains 
most of its insulating value. The 
transformation of the ore brought 
about by the application of heat MOUNT ZONOLITE 
also changes the color of the ore from dark brown to gold or silver and due to 
the fact that the individual laminations of the exploded granules are smooth 
and bright, it enables themtoreflect radiant heat in the same way that a mir- 
ror reflects light. By obtaining this dual-insulating value in one material, 
it enables Zonolite to perform very efficiently at all temperatures from sub- 
zero up to 2000° F. Zonolite melts at about 2500° F. 


PHYSICAL AND CHEMICAL 
PROPERTIES 

Zonolite is fire-proof, rot-proof, termite-proof, vermin-proof, odorless, 
a non-conductor of electricity, chemically inert and practically moisture- 
proof. 


Zonolite is an inorganic, non-metallic mineral substance which does not 
react with any other substance with which it is placed in contact in its nor- 
mal use for heat and sound insulation. It has strong resistance to acids and 












































other highly reactive substances. It does not dissolve, disintegrate, rot, 
nor give off odors when wetted. 


Both laboratory and field tests have shown Zonolite to have remarkable 
resistance to disintegration or settlement 
under extreme conditions of vibration or 
continuous cycles of heating and cooling. 


Zonolite is a featherweight material 
weighing only six pounds per cubic foot. 


SETTLEMENT 

As installed in the ordinary course of 
building construction, Zonolite has practic- 
ally no settlement. When installed, the Mining ZONOLITE Ore 
Zonolite granules interlock to form an insulating structure that prevents mat- 
ting or packing. 





The Zonolite granules are so light and strong that there is no tendency 
to crush the insulation in the bottom of walls. The resiliency and toughness 
of the granules also give Zonolite great resistance to disintegration under 
conditions of extreme vibration and continuous cycles of heating and cooling. 


Years of experience have shown that no appreciable settlement occurs in 
Zonolite after installation when it is simply poured into place without tamp- 
ing or vibration. When sidewalls are tapped or vibrated during installation, 
future settlement can be completely eliminated. 


MOISTURE RESISTANCE 

Moisture absorption tests conducted by the Underwriters' Laboratories re- 
port that Zonolite contains less than 1% moisture under average weather con- 
ditions of 50% to 75% relative humidity. 


The Underwriters' Laboratories also report that even after 200 hours ex- 
posure in moisture saturated air (100% relative humidity) Zonolite contained 
only 6.2% moisture. 


Compared to common building materials and the majority of insulations, 





























Zonolite has remarkably low moisture absorption. Wood and other similar or- 
ganic materials, for example, normally contain about 12% moisture. 


ELECTRICAL RESISTANCE 
DIELECTRIC STRENGTH 
Zonolite being a mica material is an excellent non-conductor of elec- 
tricity. Electrical resist- 
ance tests, conducted by the 
Underwriters' Laboratories 
show Zonolite to have an av- 
erage dielectric strength ex- 
ceeding 62,000 volts per inch. 


When poured around wires 
and electrical appliances, 
Zonolite reduces the fire ha- 
zard of short circuits. 


INSULATING EFFICIENCY 

The purchaser of insula- 
tion should not be guided F 
solely by the comparative Enlarged Granules of ZONOLITE 
insulating efficiencies of materials as determined in the testing laboratories 
where ideal conditions usually exist. The real test of insulating efficiency 
is determined by checking actual performance records under service conditions. 





Both recognized testing laboratory reports and the results of thousands 
of actual installations show Zonolite to be a highly efficient insulation in 
the entire range of service conditions from cold storage up to 2000° F. 


Zonolite's performance records in almost every possible type of installa- 
tion have proven it to be highly satisfactory from the standpoint of economy, 
efficiency and permanence. 


The thermal conductivity of insulation materials varies somewhat depending 
upon the type of apparatus used for the testing, the mean temperature at which 
the test is made and several other variables. The following list shows the 
thermal conductivities obtained on Zonolite by various recognized laboratories. 
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AUTHORITY 


Peebles, Armour Institute of Technology 
Peebles, Armour Institute of Technology 
Miller, Purdue University 


. Miller, Purdue University 


Sweeney, lowa State College 
McCracken, lowa State College 


Average of above tests 


THERMAL 
CONDUCTIVITY * 
0.286 
0.317 
0.245 
0.263 
0.29 
0.30 
0.283 





*Thermal conductivity is expressed as the amount of heat in British Ther- 
mal Units that will pass through one square foot of Zonolite, one-inch 
thick, in one hour, when the temperature difference between the hot and 
cold sides of the Zonolite is one degree. 























ZONOLITE INSULATING CONCRETE 


Zonolite insulating concrete is formed by mixing specially sized Zonolite 
granules with cement and water in the same manner that ordinary concrete is 
produced. 


Zonolite concrete weighs as little as twenty pounds per cubic foot and 
has approximately one-half the insulating value of the loose Zonolite granules 
or cork. It is fire-proof, 
rot-proof, vermin-proof and 
odorless and is ideal for 
cold storage insulation. 


It is used most ex- 
tensively for cold storage 
floor insulation but can 
also be used in wall and 
roof construction. A mix 
consisting of one part 
Portland cement and eight 
parts Zonolite is ordinari- 





Placing ZONOLITE Insulating Concrete on Roof Deck i 


ly used in floor construc- 
tion. This mix produces a =: = sanauanss 
concrete weighing about VARIOUS DENSITIES 
twenty-six pounds per cu- 

bic foot, having a thermal leo 
conductivity of about 0.76. et efor wk 

This mixhas ample strength 
for most cold storage floor ‘muse : 
constructions. By increas- 
ing the cement ratio, in 
Zonolite concrete, in- 
creased strength can be 
obtained, although the in- 
sulating value will be 
lessened slightly. 
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THERMAL GONDUCTIVITY IN BTU / SQUARE FOOT/INCH THI 





The accompanying 
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ship between density and thermal conductivity in Zonolite insulating concrete. 
The proportions of Zonolite to be used with Portland cement to produce a de- 
sired weight of finished concrete are indicated on the curve. The mixes shown 
are by volume and will produce the approximate densities indicated. 





A Granule of ZONOLITE Insulation after Expansion in the Flame of a Match 




















CONDENSATION AND VAPOR 
BARRIERS 


The most important factor in the construction of cold storage rooms is 
the attention given to the vapor proofing of the insulation. 


Ineffective vapor barriers present a constant hazard to insulation mat- 
erials by making it possible for water vapor to penetrate and form condensa- 
tion within the insulation and, thus, materially reduce its efficiency. 


Some insulations have more resistance to moisture and water than others, 
but all types are affected. Most insulations break down, rot, disintegrate or 
produce odors when exposed to excessive moisture. When this condition results 
from poor vapor proofing, the only thing to do is tear out all the insulation 
and replace it. This means considerable expense for reconstruction and loss 
of business during the shutdown period. 


Because of the importance of giving adequate vapor protection to insula- 
tion, every precaution should be taken to assure the proper selection and in- 
stallation of vapor proofing membranes. 


The nature of water vapor and how it affects insulation should be thor- 
oughly understood by every applicator of insulation materials to enable him to 
successfully combat the ever present problem of condensation. 


WHAT IS WATER VAPOR? 

Water vapor is water in its gaseous state. It is formed when water evap- 
orates and is always present in the atmosphere. It is colorless and odorless 
and has unusual powers of penetration. !t can pass right through materials 
that are effective barriers to air. For example, water vapor easily passes 
through wood, plaster, bricks, concrete and many types of building papers and 
paints. Water vapor molecules are less than two hundred millionths of an inch 
in diameter, which enables them to filter through very dense materials. They 
travel through the atmosphere at a speed in excess of 1300 miles per hour at 
32° F., and this gives them great driving force. 


Water vapor exerts a pressure in air which it tries to equalize in all 
directions. For this reason, it is largely independent of air circulation to 
carry it from place to place. It moves mainly by diffusion from points of 
high vapor pressure to zones of lower vapor pressure. 
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The maximum amount of water vapor that can be present in the atmosphere 
depends upon the temperature of the air. The higher the temperature, the 
greater the amount of water vapor the atmosphere can hold. The vapor pressure 
existing at a given time is dependent upon the amount of water vapor in the 
atmosphere. Generally speaking, therefore, water vapor will tend to travel 
from zones of high temperature and vapor pressure to zones of lower temper a- 
ture and vapor pressure. While it is possible for a zone of lower temperature 
to exert a greater vapor pressure than a zone of higher temperature, this is 
seldom the case. The enclosed psychometric chart shows the vapor pressures 
existing for various combinations of temperature and humidity. For example, 
70°F. air, having a 75% relative humidity, exerts a vapor pressure of about 
twenty-three pounds per square foot. 


WHAT 1S CONDENSATION? 

Condensation is a phenomenon which occurs when water vapor in the air 
changes to a liquid state and becomes water. Condensation usually occurs when 
the atmosphere becomes completely saturated with water vapor and reaches its 
dewpoint or 100% relative humidity. Air not completely saturated with water 
vapor is above its dewpoint temperature and its relative humidity (per cent 
saturation) is less than 100%. Adding water vapor to unsaturated air without 
changing the temperature of the air will increase the relative humidity and 
raise the dewpoint temperature. Removing water vapor (dehumidifying) will 
have the opposite effects. Raising the temperature of air without changing 
the amount of water vapor in it will decrease its relative humidity. Lower- 
ing the temperature without changing the amount of water vapor will increase 
the relative humidity until the dewpoint temperature and saturation are reach- 
ed. Further lowering of the temperature will cause progressive condensation 
of water vapor from the air. 


When condensation occurs in cold storage insulation, it is usually caused 
by water vapor filtering through the walls, floors and ceilings from the warm- 
er outside atmosphere. When warm, outside air is chilled in cold storage 
rooms, it soon reaches its dewpoint and condensation occurs. If water vapor 
can penetrate the cold storage construction, it raises the moisture content or 
relative humidity of the cold inside air so that complete saturation is even- 
tually attained and condensation takes place. 


The perfect solution to the problem of overcoming condensation in cold 
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storage insulation is to hermetically seal the construction so that no water 
vapor can penetrate the colder insulated areas and cause condensation. Such a 
hermetic seal is virtually impossible to maintain. By proper selection and 
use of vapor proofing and insulation materials available at present, however, 
the condensation problem may be easily overcome. 


METHODS OF VAPOR PROOFING 
COLD STORAGE INSULATION 

As a result of the comprehensive study and research that has been carried 
out in recent years on the problem of condensation, facts have been uncovered 
that have greatly improved and simplified methods of protecting insulation 
from condensation. 


CHOICE OF VAPOR PROOFING MEMBRANES 

Recent tests on the comparative vapor resistances of various materials 
have produced some interesting results. Many building papers and other mater- 
ials which were once considered to be good barriers to water vapor have been 
found to be quite ineffective. 

















The following list shows the comparative resistance of various building 
materials to vapor transmission. * 


MATERIAL LOSS IN GRAINS PER 
SQUARE FOOT PER HOUR 


Roll roofing smooth surface 40-65% per roll of 108 sq.ft... .093 - .123 
Asphalt impregnated and surface coated sheathing paper, 

glossy surfaced 

Rumer eet: FONE eee ee oe ers ge Pe » 555 


Mee we Watt, PON ae ee ee ee ee oe ee 
Duplex or laminated papers 30-30-30, ...% . 1... «ess 990 = 1.850 
muprex-oF laminated papers’ 30-60-30.-. 2 5 5. eae se 800 GIP 
meee poperes reinrorced fo a ee oe ek eee ea ee SS ee 





Duplex paper coated with metal oxides. ..... +s. ees 870 = ,936 
ee ee 
SO TOCN ee kk hee wk a oe 7.90 
cumee. o CONKS Tead ahd Ol). 6:6 os bose wh ae oe i se = we ee 
eer, 0 coate flat wall paint oo ee 8 Se 3.080 
meeeeer, « Coats atominue paints oo ve ke ee ee ke eels .831 
Prascer, fiberboard or gypsum lath . . 4... 1 + 5 ue ew 014,20 - 14,80 
Plywood - y" Douglas fir, soy bean glue, 

ee Shak ARN ee OO ee a ee ae 


enue BOUOSle BGUNE 6s 6 kk se a ee ee ee . 308 
ee BOI OAL 6 0a be ae ek a ee eS .930 
re ee TE ee aS Ore rece SS ee 
- 4,620 


a © Oily Couns Tir. art, fesin glue. a aS 
Insulating lath and sheathing-board type ........ .» +18,50 - 24,65 


Insulating sheathing, surface coated ......+ +. e ees 2,19 - 3.05 
asic compreesne Tite board... kk ke el 3.640 
Po ORBIT IN COPR SICCKE. 5 5 4 3 bs ck ee kk ee eS 4.440 


*Results from tests by Forest Products Laboratory. Samples were sealed 
in copper pans containing water and exposed in a room controlled at 
80° F. and 30% relative humidity and weighed regularly for ninety days 
or more. The values obtained after the rate of loss became constant 
were calculated on a basis of grains of moisture lost per sq. ft. per 
hour. 


m 2 fly Peugies fir, art. resin give... . . «ss yc 6 + 9.080 








Test results indicate thus far that asphalt impregnated, glossy surfaced 
papers have the best vapor resistance of the paper-type membranes. It is rec- 
ommended where papers of this type are used that they weigh at least thirty- 
five pounds per roll of 500 square feet. It is preferable that the paper be 
of the laminated, reinforced type to give added resistance to cracking and 
tearing. 


Excellent results can be obtained from the use of good grades of asphalt 
or aluminum paints when they are applied to reasonably smooth surfaces having 
_ little suction. A sufficient number of coats must be applied to overcome the 
suction of the painting base so that a non-porous, unbroken film results. 


Certain recommended types of both emulsified and cutback asphalts may be 
successfully used. Care must be exercised to obtain a grade of asphalt that 
will not check or crack. 


LOCATION OF VAPOR PROOF 
MEMBRANE 

The latest successful practice in vapor proofing is to place the vapor 
barrier only on the warm side of the insulation. Contrary to former practice, 
it has been found desirable to leave the cold side of the insulation as open 
as possible. 


Research in recent years has proved that condensation does not necessari- 
ly take place within an insulated space in spite of the fact that the temp- 
erature in the space is below the dewpoint of the atmosphere in the space. 


Water vapor when passing through a comparatively confined space from a 
zone of high vapor pressure to a zone of lower vapor pressure and temperature 
may proceed to the zone of lowest temperature before condensing, even though 
this temperature is below the normal dewpoint of the atmosphere in the space, 
In other words, water vapor may not condense at its theoretical dewpoint temp- 
erature if it is free to move to a zone of lower temperature. 


If adjacent surfaces in a comparatively confined space are at different 
temperatures, all below the dewpoint of the atmosphere in the space, the sur- 
face at the lowest temperature may, through condensation, reduce the dewpoint 
to its own temperature. The temperatures of the other adjacent surfaces will 























then be above the new dewpoint, and therefore, incapable of condensing mois- 
ture. Eventually, under these conditions, all condensation would be on the 
coldest surface. 





Since the expansion coils, plates or brine pipes in a refrigerated space 
offer the coldest surfaces within the space, water vapor will be attracted to 
them and condense thereon. 


If, therefore, the insulated spaces in a cold storage room are not sealed 
on the cold side (interior) with vapor proof membranes, paint coatings or 
structural materials having high vapor resistances, water vapor entering the 
insulation by penetrating the vapor barrier on the warm side (exterior) will 
be attracted to the refrigerant coils, where it will condense. Because of 
this, it is recommended that the cold side of the insulation be left as open 
as possible to the passage of water vapor. 


Should a vapor barrier be placed on the cold side of the insulation, the 
passage of water vapor through the insulation will be stopped at that point 
and condensation will take place within the insulation and eventually ruin its 
efficiency. 


Since it is virtually impossible to obtain a 100% vapor seal on the warm 
side of the insulation, it is essential that provision be made for water vapor 
to escape through the cold side and condense on the coils where it will do no 
harm. 


To use this type of construction to best advantage, an insulation should 
be used that has: 
|. Low resistance to the passage of water vapor 
2. Low moisture absorption. 
Zonolite has both of these characteristics to an outstanding degree. 


Whenever the vapor barrier is omitted on the interior side of the insula- 
tion, it is assumed that the cold storage room is constantly under refrigera- 
tion and that the temperature of the refrigerant in the expansion coils or 


pipes is lower than the existing temperature. 


Should the outside temperature fall below the temperature of the refrig- 
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erating coils and a greater vapor pressure exist inside than outside, water 
vapor will be forced into the insulation from the inside instead of being 
drawn out of it. This can result in condensation within the insulation. The 
differences in vapor pressure that exist in the range of temperatures below 
those ordinarily maintained in cold storage work are so small, however, that 
any small amount of condensation that might be formed would not be serious un- 
less the condition were maintained for an extended period of time. 


lf such a condition should prevail for any length of time, provision 
should be made for vapor proofing the interior side of the insulation until 
the outside temperature rises to the point where the vapor pressure is greater 
in the outside atmosphere. This may be accomplished by vapor proofing the in- 
terior side of the insulation in such manner that ventilators are provided in 
the membrane which can be opened or closed depending upon the direction of the 
vapor movement, 


Vapor proofing of the interior side of the insulation should be necessary 
only in extremely cold climates. For practically all cold storage installa- 
tions in moderate climates, it is advantageous to omit the barrier on the in- 
terior side. 


In extremely cold climates, refrigeration engineers have found it good 
practice to have some refrigerant coilsor plates operating at all times rather 
than have an intermittent operation in which all the refrigerant coils are 
either operating or are shut down at the same time. 


The reason is that when some coils or plates are in constant operation, 
they create a zoneof low vapor pressure to which water vapor will be attracted 
rather than toward the outside air which may be lower in temperature than the 
cold storage room. When a few coils or plates are in constant operation, the 
possibility of condensation in the insulation is practically eliminated. 























SPECIFICATIONS FOR VAPOR 
BARRIER MATERIALS 


(a) Vapor proof building papers should be asphalt impregnated, coated and 
glossy surfaced. They should weigh at least thirty-five pounds per five- 
hundred square foot roll. It is preferable to use vapor proof papers of the 
duplexor laminated types wherever possible because of their greater resistance 
to cracking and tearing. 


(b) Paints or asphalts should be of approved type, having known vapor re- 
sistant properties. An asphalt suitable for vapor sealing should have the 
following characteristics: 

1. Melting point between 160° F. and 200° F, 

2. Volatility 0.1 to 0.2%. 

3. Odorless after drying. 

4, Incapable of softening or gelatinizing in water after drying. 


METHOD OF INSTALLING 
VAPOR BARRIERS 


(a) FRAME WALL CONSTRUCTION 

When conventional frame wall construction is used as illustrated in the 
following sketch entitled "Frame Cold Storage Construction," one layer of va- 
por proofing paper should be installed between the siding and the sheathing. 
Two additional layers of paper should be placed on the interior side of the 
sheathing which lap around the studs and cover the walls completely. 


The joints in the papers should be broken, lapped 6" and cemented. 


Galvanized nails should be used and their heads should be cemented over 
with vapor proof paint. 


The studs and any other parts of the construction into which nails are to 
be driven through the paper barrier, should be coated with plastic roof cement. 
This helps seal the puncture in the membrane made by the nail. 


Extreme care should be taken in vapor proofing this type of construction 
because of the difficulties involved in obtaining a good seal, due to the 


great number of times the vapor barrier is punctured by nails. 


It is recommended that the "Frame Plywood" or "Double Frame" construction 
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be used in place of the conventional frame wall, because of the more effective 
vapor barrier that can be obtained, 


(b) FRAME CEILING AND FLOOR CONSTRUCTION 

Where frame floors are laid on existing concrete floors, the concrete 
should first be given a prime coat of asphalt; then two layers of vapor proof 
paper should be laid with joints broken, lapped 6" and cemented. Where an 
existing frame floor is to be vapor proofed, the membrane should lap around 
the joists so that no vapor leaks are left uncovered. 


Paper barriers should always be placed on a firm base so that they will 
not sag and open up at the joints or be easily punctured. When covering the 
upper side of ceiling joists, therefore, plywood or some other rigid board 
should be laid over the joists to give a solid, even base. 


(c) MASONRY CONSTRUCTION 

All interior surfaces of masonry walls, floors and ceilings should first 
be given a prime coat of asphalt to seal the surface. Over the asphalt coated 
surfaces, should next be cemented two layers of vapor proof paper having the 
joints broken, lapped and cemented as outlined above. 


A good vapor seal may be obtained by the use of asphalt alone provided a 
grade of material is used that will not shrink and crack after installation. 


(d) ROOF CONSTRUCTION 

Build up asphalt or tar and gravel roofing should be used to cover both 
concrete and wood roof decks. The membrane on masonry walls should extend up 
to the roof flashing so that a tomplete vapor seal is obtained. 


(e) EXTERIOR SURFACES 

When the vapor barrier is to be placed on the exterior of a wall as in 
the case of the "Frame Plywood" construction, two layers of approved type pa- 
per should be applied and then covered with a coat of asphalt. A finish coat 
of aluminum paint is recommended for all exterior work where an attractive 
appearance is desired. 


(f) WIRING AND PIPING OUTLETS 
Wherever conduits, pipes or other fixtures enter a cold storage room ex- 
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treme care should be taken to caulk and vapor seal any openings made through 
the vapor barriers. 


(g) INTERIOR FINISHES 

Either Portland cement plaster on metal lath or wood may be used satis- 
factorily as interior finish. Care should be taken not to paint the interior 
finish with a vapor proofing paint. Where interior decoration is required, 
cold water paints may be used successfully. 


Where wood is used as interior finish, |" x 4" fir flooring is recommend- 
ed. It should be fastened with galvanized nails which are not "driven home" - 
that is, not pounded in tightly. ; 











SPECIFICATIONS FOR INSTALLATION OF 


ZONOLITE 
RECOMMENDED THICKNESSES 


The insulation requirements of cold storage buildings vary with the 
exposure and climatic conditions which the building encounters. For example, 
cold storage buildings in the tropics require more insulation than those in 
cold climates just as buildings 
in the open, exposed to sun and 
wind on all sides, require more 
insulation than those adjoining 
other buildings in shaded posi- 
tions. 


The engineer who deter- 
mines the refrigeration re- 
quirements for a particular job 
is well equipped to figure the 
minimum thickness of insula- 
tion that must be used to pro- 
duce an economical operation. 





Pouring ZONOLITE over a Ceiling 


It should be remembered that the thickness of insulation used largely 
determines the size and cost of the refrigeration equipment required. The 
cost of operation of a cold storage plant is also proportional to the thick- 
ness of insulation used. The greater the thickness of insulation used, 
therefore, the less will be the original cost of equipment and the lower 
will be the operating costs. The refrigeration engineer who designs the in- 
stallation. can readily determine what insulation thickness will give the 
most practical and economical result. 

For average conditions, the following thicknesses of Zonolite are rec- 
ommended: 


WALLS CEILINGS ROOFS FLOORS ON GROUND FLOORS ABOVE 
Loose Zonol ite GROUND 
Fill Concrete 
Above 50° F 3" 3" 3" 2" yn 3" 
50° F to 35° F 4 4 5 3 6 4 
35° F to 20° F 5 5 6 4 8 5 
20° F to 10° F 6 6 - 5 10 6 
10° F to 9° F 7 7 8 6 12 7 
0° F to -10° F 8 8 10 7 14 8 
-10° F to -20° F 9 9 12 7 14 9 
Below -20° F 10 10 14 7 14 10 
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METHOD OF INSTALLATION 


When Zonolite is poured into walls or sloping ceilings, it is recommend- 
that these areas be tapped with a rubber hammer or vibrated in some way dur- 
ing the installation of the material to eliminate any possibility of settle- 
ment. 


Sidewall insulation should connect directly with ceiling and floor 
insulation so that no breaks or joints occur. The use of balloon type con- 
struction having no platesnor fire stops at the ceiling line makes it pos- 
sible to install Zonolite so that the wall, ceiling and floor insulation 
are continuous. 


The settlement of Zonolite is so small that no precautions against it 
are necessary when it is installed in horizontal ceiling or floor areas. 
Simply pour the Zonolite into place and level off to the required thickness. 








SPECIFICATIONS FOR 
ZONOLITE INSULATING CONCRETE 


Zonolite concrete should be 
made with Zonolite concrete ag- 
gregate as supplied by the manu- 
facturer, clean water and a 
standard grade of Portland ce- 
ment. 


By varying the proportions 
of cement and Zonolite as out- 
lined below the following den- 
sities, compression strengths 
and insulating values may be ae 
obtained, Spreading ZONOLITE Concrete 





MIX BY VOLUME DENSITY, COMPRESSION THERMAL CONDUCTIVITY 
IN STRENGTH IN BTU. PER SQ. FT. 
ZONOLITE PORTLAND POUNDS IN POUNDS PER HOUR PER 
AGGREGATE CEMENT PER CUBIC FOOT PER SQUARE IN. INCH PER DEGREE F. 
10 I 22 40 0.72 
8 I 26 150 0.76 — 
6 I 35 250 0. 86 
4 I 45 450 0.98 


The above densities, compression strengths and thermal conductivities 
will vary slightly dependent upon the amount of compaction the material re- 
ceives during installation. Under average conditions, the above results wil] 
obtain for the various mixes. 


Zonolite insulating concrete is most commonly used in cold storage floors, 
although it can also be effectively used for wall and roof insulation. 


Which of the above mixes should be used in floor construction will depend 
upon the loads to be carried. The 8 to | mix is ordinarily used as its 
strength (over 10 tons per sq.ft.) is ample for most cold storage room floors. 
Zonolite insulating concrete should always be placed over a structural con- 
crete base when used in floor construction. 


MIXING 

Where a machine mixer is used, the water and cement should first be mixed 
thoroughly before the Zonolite is added. Mixing should continue only long 
enough to distribute the water and cement uniformly throughout the batch. 
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Only enough water should be used to produce a damp mix. From 24 to 3 
gallons of water to every cubic foot of Zonolite will produce a concrete of 
the proper consistency. 


4 FINISH 


Zonolite insulating concrete requires a surface coating wherever it is to 
be exposed as a wearing surface. It 
is recommended that a hard cement 
topping be placed over Zonolite con- 
crete when it is used in floors. A 
cement finish of I" to 2" thickness 
is ordinarily used, depending upon 
the service conditions of the floor, 
A mix of | part cement, | part sand 
Precasting ZONOLITE Concrete Slabs and 2 parts coarse aggregate pro- 
duces a satisfactory topping which should be reinforced with 4" x 4" mesh made 
of #8 gage wire. 
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The placing of the cement finish should be delayed as long as possible to 
give the Zonolite concrete the opportunity to thoroughly dry out. 





It is preferable to leave the cement topping exposed as the finished 
floor. If paint or composition floor cover- 
ings are placed over the floor, they may act 
as vapor barriers and prevent the passage 
through the floor of any water vapor that may 
penetrate the vapor seal below the Zonolite 
concrete. 


PRECASTING 
Zonolite insulating concrete may be 
precast into blocks or slabs of various 





shapes and sizes for use in partition walls ZonoLiTe Concrete Lightweight Slabs 
or floors. 
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REASONS WHY ZONOLITE IS AN IDEAL 
COLD STORAGE INSULATION 


1. EASY TO INSTALL. Zonolite pours evenly into place, filling every nook and 
corner without need for stuffing, ramming, cutting or fitting. There is no 
waste in Zonolite due to trimming or breakage. The simplicity of Zonolite's 
application greatly minimizes the risks of improper installation. Ease of 
handling also reduces installation to a minimum. 


2. FOOLPROOF EFFICIENCY. As Zonolite is poured into place, it automatically 
adjusts itself to its most efficient density. It cannot be fluffed up nor 
packed and so encounters no installation hazards. The free flowing properties 
of Zonolite prohibit the formation of voids, cracks, joints or other uninsu- 
lated spaces. It cannot warp, buckle or swell and, thus cause ruptures in the 
‘vapor barrier. It produces a tailor-made fit by evenly insulating around all 
pipes, wires, nails and other obstructions. Zonolite forms an unbroken, uni- 
form, blanket of insulation, the efficiency of which cannot be tampered during | 
installation. 


3. MOISTUREPROOFNESS - ODORLESS. The fact that Zonolite is practically mois- 
tureproof and is 100% mineral makes it an ideal cold storage insulation. Even 
soaking in water will not cause Zonolite to dissolve, rat, disintegrate nor 
give off odors. 


4, PERMANENCE - REPLACEMENT VALUE. Zonolite, being fireproof, rotproof, 
termiteproof, rodentproof, verminproof and chemically inert, is classified as 
a permanent insulation. As used in cold storage work, Zonolite will last in- 
definitely. The only thing that can lessen Zonolite's insulating efficiency 
is soaking in water and this has no permanent effect on the material. When 
dried out, Zonolite will retain its former efficiency without any chemical or 
physical breakdown, 


Should improper vapor proofing of a cold storage room cause sufficient 
condensation in the insulated spaces to wet Zonolite and lessen its efficiency, 
it can easily be removed, dried and replaced in service without loss. This 
unusual feature of Zonolite can effect material savings should condensation be 
encountered. 


5. ADAPTABILITY TO COLD STORAGE PRACTICE. The physical and chemical proper- 
ties of Zonolite ideally adapt it to the latest practise of vapor proofing 
only the warm side of the insulation. Because of its low resistance to the 

















passage of water vapor, foolproofness of installation and ease of vapor seal- 
ing, Zonolite offers all the advantages+of permanent, high insulating effi- 
ciency at low cost. Zonolite granular fill insulation and Zonolite insulating 
concrete are so flexible in their use that they can inexpensively be adapted 
to any type of cold storage construction. 


6. LOW COST. The low material and installation costs of Zonolite offer great 
savings in cold storage work. With Zonolite, it is possible to use greater 
thicknesses df insulation and obtain the most efficient operation at very 
little increased cost. Zonolite is so easily applied that the installation 
costs vary only slightly regardless of the thickness installed. 
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Soni in_ | 
2A I | 
COMPARATIVE INSULATING VALUE OF VARIOUS BUILDING AND INSULATION MATERIALS | 
DENSITY THERMAL RESISTIVITY 
IN LBS. CONDUCTIVITY OR 
PER (K) OR CON- RESISTANCE 
MATERIAL CU. FT. DUCTANCE (C) (R) AUTHORITY 
Zonolite 5.63 0.245 4.08 W. T. Miller-Purdue Univ. 
Zonolite 5. 63 0. 263 3.80 W. T. Miller-Purdue Univ. 
Zonol ite 6.32 0. 286 3.50 J. C. Peebles-Armour Inst. 
Zonol ite 0,29 3. 44 0. R. Sweeney-lowa State 
Zono} ite 5.9 0.30 3.33 W. L MeCracken-lowa State , 
Zonolite 6.2 0.317 Setc J. C. Peebles-Armour Inst. 
Average-Zonolite 5.93 0. 283 3.55 ‘ 
Zonolite Insulating Concrete 22 0.72 |. 39) Average results of 
Zonolite Insulating Concrete 26 0.76 1.32 J. C. Peebles and F. G. 
Zonolite Insulating Concrete 35 0, 86 1.16 Rowley-Univ. of Minnesota 
Zonolite Insulating Concrete 45 0.98 1.02 | 
Zonolite Insulating Plaster 39.9 0. 85 1.18 J. C. Peebles-Armour Inst. 
Regranulated Cork 8. 10 0.31 3.22 U.S.Bureau of Standards 
Redwood Bark 3.00 0.31 3.22 U.S.Bureau of Standards 
Redwood Bark 5. 00 0, 26 3. 84 J. C. Peebles 
Rockwool] : 10.00 0.27 3.70 U.S. Bureau of Standards 
Saw Dust - Various 12.00 0.41 2, 44 U.S.Bureau of Standards 
Shavings - Various 8. 80 0.41 2, 44 U.S.Bureau of Standards 
Cork Board - Typical 0.30 3.33 U.S. Bureau of Standards 
Cork Board - No Added Binder 14.0 0.34 2.94 U.S.Bureau of Standards 
Cork Board - No Added Binder 10.6 0.30 3.33 U.S.Bureau of Standards 
Cork Board - No Added Binder 7.0 0.27 3.70 U.S.Bureau of Standards 
Insulating Board ‘= Typical 0.33 3.03 U.S.Bureau of Standards 
Fir-Tex 12.6 0.29 3.45 J. C. Peebles 
Celotex 13,5 0,33 3.03 J. C. Peebles 
Insulite 15.9 0. 33 3.03 J. C. Peebles 
Thermax 26.4 0.458 2.18 J. C. Peebles 
Masonite 0.328 3. 04 J. C, Peebles 
Balsam Wool che 0.27 3.70 U.S. Bureau of Standards 
Cabots Quilt (Eel Grass) 4,6 0. 26 3,85 U.S.Bureau of Standards 
Dry Zero (Kapok) 1.0 0. 24 4,17 U.S.Bureau of Standards 
Hairfelt 11.0 0.25 4,00 J. C. Peebles 
Brick - Low eens lty 5.0 0. 20 
Brick - High Density 9.2 0.1! 
Concrete - a 12.0 0.08 ‘ 
Cinder Concrete 97.0 4,9 0.22 F. B. Rowley- U. of Minn. 
Burned Clay eagreaate Concrete 75.0 4.0 0.25 F, B. Rowley 
Blast Furnace Slag 
Aggregate Concrete . 1.6 0.63 J. C. Peebles 
Pils Hollow ii ) Clay tile 1.00) 1,00 
Plaster Board 3/8" 3.73" 0. 27 
Plaster Board 1/2" 2. 82* 0.35 
Asbestos Shingles 65 6.00" 0.17 J. C. Peebles 
Asphalt Shingles 70 6.50) 0.15 J. C. Peebles 
Wood Shingles 1. 28 0.78 - 
Plaster - Cement 8.00 0.13 A. C. Willard 
Plaster - Tyaleal Gypsum 3.30, 0.30 
Metal Lath & Plaster 3/4" 40% 0:23 
Asphalt Composition Roofing 70 6.507 0.15 J. C. Peebles 
Roofing - Built up 3/8" thick 3.53 0.28 
California Redwood 22 0.74 1.30 F. B. Rowley 
Douglas Fir 26 0.76 1.32 F, B. Rowley 
Yellow Pine 1.00 1.00 J. C. Peebles 
White Pine 31.2 9.78 1.28 U.S.Bureau of Standards 
Air Spaces over 3/4" thick 1, 10* 0.91 F. B. Rowley 
Still Air Surface Film 1,65" 0.6) F, B. Rowley 
Surface Air Film (15 mph.) 6.00 0.17 F. B. Rowley 
“For thickness stated or used on construction - not |" thickness. i j 
Thermal conductivity or conductance (k or C) is the number of btu.'s transmitted in 
| hr. through | square foot of material |" thick when the temperature difference between 


the hot and cold side is 1° F. 


Resistivity or resistance {R) is the number of segreee F. difference in temperature 
required between the two sides o 
the material in | hr. R - ° or : 


a material to force | btu. through a !" square section of 

















COMMOD I TY 


Apples 
Artichokes 

Globe 

Jerusalem 
Asparagus 
Avocados 
Bananas 

Green Flesh 

Green Peel 

Ripe Flesh 

Ripe Peel 
Beans 
. Green or Snap 

Lima 
Beets 

Topped 

Bunch 
Blackberries 
Broccoli (Italian) 
Cabbage 
Carrots 

Topped 

Bunch 
Cauliflower 
Celery 
Cherries 
Coconuts 


Corn (Sweet) 

Cranberries 

Cucumbers 

Dried Fruits 

Eggplant 

Endive 

Florists' Stocks 
Fern (Leaves) 
Lilies, Bulbs 
Lily-of-the- 

Valley Pips 

Frozen-Pack Fruits 

Frozen-Pack Vege- 
tables 

Garlic 

Grapefruit 

Grapes 

European Type 

American Type 





STORAGE RELATIVE 
TEMPERA= HUMIDITY, 
TURE,°F PER CENT 


31 - 32 85 - 88 


31 - 95 
32 85 - 90 
40 - 45 85 - 90 
56 
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BS 
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So 
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32 - 40 85 - 90 
32 - 40 85 - 90 
82 - 35 90 - 95 
32 85 - 90 
31 - 32 80 - 85 
32 85 - 90 
32 90 - 95 
32 95 - 98 
32 90 - 95 
32 85 - 90 
31-22 95 - 98 
31 - 32 80 - 85 
32 - 35 80 - 85 
31 - 32 85 - 90 
36 - 40 90 - 95 
45 - 50 85 - 90 
32 - 50 70 - 75 
45 - 50 85 - 90 
32 90’- 95 


36 - 40 85 - 90 


28 85 - 90 
10 - 18 - 
0- 18 

32 70 = 75 
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STORAGE PROPERTIES OF FOODS 


APPROXIMATE 
STORAGE 
LIFE 
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Months 


Months 
Weeks 
Months 
Days 


Weeks 
Weeks 


Months 
Days 
Days 
Days 
Months 


Months 
Days 
Weeks 
Months 
Days 
Months 
Milk 
Flesh 
Weeks 
Months 
Days 
Years 
Days 
Weeks 


Months 
Months 


Months 
Months 


Months 
Months 
Weeks 


Months 
Weeks 





WATER AVERAGE 
CONTENT, FREEZING 
PER CENT POINT, OF 

84. | 28.4 

83.7 29. | 

79.5 27.5 

93.06 29.8 

- 2752 

74.8 - 

30.2 
29.8 
26.0 
29.4 

88.9 29.7 

66.5 30.1 

87.6 26.9 

85.3 28.9 

89.9 29.2 

92.4 31.2 

88.2 29.6 

91.7 30.1 

93.7 29.7 

83.0 - 

95.2 30.4 

46.3 25.5 

73.9 29.0 

87.4 27.3 

96. | 30.5 

92.7 30.4 

93.3 30.9 

23.6 

74.2 25.4 

88.8 28.4 

gl. 24.9 

81.9 26.4 
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STORAGE RELATIVE APPROXIMATE WATER AVERAGE 








TEMPERA= HUMIDITY, STORAGE CONTENT, FREEZING 
COMMODITY TURE, OF PER CENT LIFE PER CENT POINT, °F 
Horse=Radish 32 90 - 95 4- 6 Months 73.4 26.4 
Leeks 32 85 - 90 | - 3 Months 88.2 29.2 
Lemons 55 - 58 80 = 85 2 = Weeks- 89.3 28,1 
4 Months 
Lettuce 32 90 - 95 2- 3 Weeks 94.8 S152 
Limes 45 - 48 85 - 90 7- 8 Weeks - 29.3 
Melons 
Watermelons 35 - 40 80 - 85 | - 3 Weeks 92.1 28.8 
Muskmelons 50 - 55 80 - 85 I - 3 Weeks 92.8 28.5 
Honey Dew= 
Honey Ball 40 - 50 80-85 3- 4 Weeks - 28.8 
Casaba and 
Persian 35 - 40 80-85 4 - 6 Weeks ~ ~ 
Mushrooms 
(Cultivated) 32 - 35 80-8 2- 3 Days - 30.2 
Nuts 32 - 70 65-70 8-=- 12 Months 2.5-3.2 19.6-23.8 
Onions and Onion Sets 32 70 - 75 5 = 6 Months 87.5 30.1 
Oranges 34 80 - 85 | - 2 Months 87.2 274-28 
Parsnips 32 - 34 90-95 2- 4 Months 78.6 28.9 
Peaches 31-32 85-90 2- 4 Weeks 86.9 29.4 
Pears 30 - 32 85-90 2 - 7 Months 82.7 26.9-28.5 
Peas (Green) 32 85 - 90 1|- 3 Weeks 74.3 30.0 
Peppers 
Sweet 32 85 - 90 4-=- 6 Weeks 92.4 30. | 
Chili (Dry) 32 - 50 70-75 5 = 9 Months - - 
Pineapples 
Mature Green 50 - 60 85-90 3- 4 Weeks - 29.1 
Ripe 40 - 45 85 - 90 - 4 Weeks ~ 29.9 
Plums 31 - 32 85-90 1|- 2 Weeks 85.7 28.0 
Potatoes 36 - 60 85 - 90 - 178 28.9 
Pumpkins 55 - 60 70-75 2 - 6 Months 90.5 30.2 
Quinces 31 - 32 80-85 3 - 4 Months 85.3 28. | 
Raspberries 
Black 31 - 32 80-85 7 = 10 Days 80.7 28.8 
Red 31 - 32 80-85 7 - 10 Days 83.4 30.4 
Rhubarb 32 90 - 95 2- 3 Weeks 94,9 28.4 
Squash (Winter) 55-60 70-75 2 - 6 Months 90.4 29.3 | 
Strawberries 31 - 32 80-85 7 = 10 Days 90.0 29.9 
Sweet Potatoes 50 - 55 80-90 4 - 6 Months 68.5 28.4 
Tomatoes 
Ripe 50 - 55 80 - 85 7 = 10 Days 94, | 30.4 
Mature Green 55 - 70 80-85 1 - 6 Weeks O47 30.4 
Turnips (includ- 
ing Rutabagas) 32 95 - 98 2- 4 Months 90.9 30.5 
The above figures are from the American Society of 
Refrigerating Engineers Refrigerating Data Book. 























NOTES ON REFRIGERATED LOCKER PLANTS 


Within the last seven or eight years, the growth of cold storage locker 
plants throughout the United States has been quite spectacular. According to 
latest figures, over 3,000 locker plants are now operating in forty states. 


These plants vary in cost from just a few thousand dollars to as high as 
$100,000. The first plants were built in the middle west and it is in this 
area that they have flourished although they are rapidly spreading to every 
section of the country. The following paragraphs briefly describe the func- 
tions and operations of the types of locker plants now in operation. 


There are four general types of locker plants: 


|. Privately owned plants specializing in locker rental service and 
having processing equipment to handle quick freezing of fruits, vegetables, 
fish and meats. Occasionally, plants will have facilities for slaughtering 
and smoking of meats. 


2. Locker plants operated in conjunction with creameries, cold stor- 
age and ice plants. 


3. Locker plants operated by retail food stores such as butcher 
shops and groceries. 


4, Community locker plants operated by cooperative societies. 


The number of facilities offered by each type of plant varies widely but 
practically all have quick freezing chambers and butchering service. The num- 
ber of functions a locker plant should perform is still a matter of contro- 
versy. The limiting factors can usually be determined, however, from a study 
of local conditions in the community relating to prices and proximity of pro- 
duction of food products and consuming habits regarding meats, fresh foods and 
commercially frozen foods. 


The minimum facilities usually offered by cold storage locker plants are 


as follows: 


1, Reception room arranged for the convenience of the customer. 
2. Chill room. 


35 





TYPICAL FLOOR PLAN 
COLD STORAGE LOCKER PLANT 


EDAD ee ae RP Wy CA ME I COO IT RS RTL @ SMOKE ROOM 
Be Be es Tx 4-6 
@ LARD RENDERING 
ROOM 7S’ 


@RECEIVING ROOM 
8 x 10-4" 

@ CHILL ROOM 
6'x10' 

© AGING ROOM 
10'x 22’ 

© CUTTING ROOM 
13-2"* 21-8" 

@) RECEPTION ROOM 

& OFFICE 13-2 12' 


@ SHARP FREEZE 
ROOM 8xI0' 


@ VESTIBULE 
8-4"« 5’ 

() WASHROOM 
2-8" 6-4" 

@) Locker ROOM 
40-6'(34°6)«22°6" 
MIN. AISLE SPACE- 2-6" 
CAPACITY: 

—~ 804 LOCKERS 18” WIDE 
6 TIERS HIGH-OR 

—- 670 LOCKERS 18" WIDE 
5-TIERS HIGH - OR 

—-729 LOCKERS 20° WIDE 
© TIERS HIGH -OR 


—- GOO LOCKERS 20° WIDE 
S TIERS HIGH 


NOTE: 

TIER LOCKERS WITH 
2 DRAWERS ARE 
92 %2 HIGH OVER ALL 
© TIER LOCKERS WITH 
2-DRAWERS ARE 
1082 HIGH OVER ALL 
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ZONOLITE INSULATION 
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3. Aging room. 

4, Locker room. 

5. Processing room with equipment for wrapping meat, grinding ham- 
burger and making sausage. 

6. Quick freezer room. 


RECEPTION ROOM 

The design of the reception room depends upon the class of service of- 
fered. If the locker unit is an addition to an existing creamery, ice or gen- 
eral cold storage plant, a general customer's room is not required. If lock- 
ers are to be operated in conjunction with a retail store, an attractive 
display room is very important. Customer's rooms are often finished in tile, 
equipped with refrigerated display and storage cabinets of white enamel. The 
merchandise to be sold should be wrapped in cellophane and refrigerated foods 
of all types should be made available to prospective customers. | 





Brewery Insulated with ZONOLITE 





ZONOLITE Insulated Apple Storage Warehouse 
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CHILL ROOM 

The chill room, often called the cooler or precooler room, is where the 
meat is chilled and the animal heat removed at temperatures of 30°F. to 35°F, 
A minimum allowance of 0.5 sq.ft. of floor space should be provided for each 
locker. Thus, a 400 locker plant would have at least 200 sq.ft. of floor 
space in the chill room. It is good practice to provide extra space in the 
chill room to take care of extra meat storage during the peak of slaughtering 
periods, 


The height of the chill room ceiling should be about I2 ft. if overhead 
meat tracks are used. If no tracks are used, a 10 ft. ceiling will offer 
sufficient height to hang a side of beef. The use of overhead tracks is recom- 
mended wherever possible because it affords uniform air circulation around the 
hung meat. 





Chill Room and Quick Freezer Insulated with ZONOLITE 
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AGING ROOM 


Some plants provide a separate aging room to properly age meat before 
processing. The majority of plants, however, combine the aging and chil) room 
into one. If separate aging is maintained, the average temperature is about 
34°F, The only advantage of a separate aging room is the ability to maintain 
even temperatures. When hot products are being placed in chill rooms and cold 
ones removed at intervals, the temperature in the room is constantly fluctu- 
ating and does not afford the best aging conditions. 


PROCESSING ROOM 


The cutting or processing room is where the seasoned meat is cut and 
wrapped before quick freezing and storing in the locker room. Fruit and vege- 
tables may also be prepared for quick freezing and storing in this room. 


The processing room is generally not a public room but the customer often 
enters it to give instructions about the cutting and wrapping of his foods. 
After the meat is cut into steaks, roasts, chops, etc., and fruit and vege- 
tables are blanched, they are carefully wrapped in moistureproof paper to pre- 
vent dehydration during storage. Each package is marked to identify the con- 
tents and the date it was placed in storage. 


The cutting room should be equipped with cutting blocks and meat grinders 
for hamburger and sausage meat. Optional facilities may include a smoke house 
for curing hams and bacon, pickling room for corned beef and a lard rendering 


~ room. 


The processing room is usually insulated, but not refrigerated. 


QUICK FREEZER ROOM 


After processing, meat, fruit and vegetables are placed in the quick or 
sharp freezer room where they are quickly frozen at temperatures of O°F. to 
-20°F. Quick freezing is essential in cold storage of foods because it pre- 
vents changes in the cellular structure of the food usually brought about by 
the piercing of cell tissues by large ice crystals formed by slow freezing or 
by differences in salt concentration due to slow freezing or both. Quick 
freezing makes possible the retention of the natural structure, firmness and 
flavor of frozen food after thawing. 
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The floor space allowance in the sharp freeze room should be about 0.2 
sq.ft. for each locker. A 200 locker installation would have a quick freezer 
40 sq.ft. in area on this basis. The ceiling height of the quick freezer 
should be about nine ft. This height will allow for five tiers of refrigerated 
shelves spaced 12" on centers and room for additional cooling units on the 
ceiling. The ceiling height and floor area will also be governed somewhat by 
the type of refrigeration equipment used. 


Where coil refrigeration systems are used, economical temperature mini- 
mums are about -I0°F, to -15°F. Recent experience indicates that a cold dif- 
fuser system, however, will give satisfactory service at O°F. The time 
required for quick freezing ranges from three to six hours. 





Dairy Insulated with ZONOLITE 
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LOCKER ROOM 





Locker Room Insulated with ZONOLITE 
The layout of a locker room depends upon the dimensions of the locker and 
the available space. Aisles should be 32" to 38" wide. Lockers should be so 
arranged to keep aisle space down to a minimum. An allowance of about two ft. 
should be made between the lockers and ceiling to accommodate cooling coils or 
units but this will vary with the design of the equipment. 


For convenience to customers, lockers should never be more than six tiers 
high. The sixth tier is sometimes rented at a lower rate because of its in- 
convenience. Metal lockers are available from a number of manufacturers. The 
average locker has a capacity of five to six cu.ft. and will hold about 250 
Ibs. of packaged food. Although locker dimensions vary, a common size is 20" 
wide, 30" deep and 16" high. Some locker manufacturers make a large drawer 
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type locker in the bottom tier. These drawer lockers usually rent for more 
because of their large size and convenience. 


The floor construction of the locker room should be given special con- 
sideration because it may be required to carry loads as high as 430 lbs. per 
sq.ft. Where Zonolite insulating concrete is used over a structural concrete 
base, however, ample strength is provided in the floor construction. 


The interior finish of the locker room should be odorless. In long stor- 
age, even slight traces of odor will taint the food. Cement plaster on metal 
lath or fir flooring are recommended interior finishes. Low vapor resistance 
paints, such as cold water paints, should be used where painting is necessary. 


Temperatures maintained in locker rooms vary from O°F, to I0°F. High 
relative humidities are necessary throughout a locker plant to prevent drying 
out (dehydration) of the stored food. To achieve this effect, coil tempera- 
ture should be kept as near as possible to the dewpoint temperature of the air. 
It is difficult to maintain high relative humidities where an insufficient 
cooling surface is available or too low a refrigerant temperature exists. 


Customers' entrance to the locker room should be from the reception room. 
Access to the quick freezer room direct from the locker room should be pro- 
vided to facilitate the placing of the processed foods directly into the dus- 
tomers' lockers. 


LOCKER PLANT 
COSTS 

A new building with new equipment and steel lockers costs from $25 to $50 
per locker. This does not include land but does include insulation, building 
and equipment. The wide variation in cost is due primarily to the variety of 
types of buildings, finishes of customers' rooms and methods of insulation. 
Plants can be built with the latest equipment, steel lockers and tile cus- 
tomers' rooms for a total cost of $35 to $40 per locker. When existing plants 
are available, costs can be materially reduced. If proper insulation cannot 
be installed in an existing building, however, it is more economical to erect 
a new one. 
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OPERATING EXPENSES AND 
INCOME 

The expense of operating plants is not uniform on a per locker basis. 
Location is frequently the determining factor of overhead costs. 


Locker rentals are generally on the basis of $10 per year or $1.00 per 
month. In rural areas, rentals are frequently $7.50 annually or $0.75 per month. 


The sales of cuts of meat, frozen fish, vegetables and fruits to locker 
renters add materially to the operating profit. Butchering, wrapping and quick 
freezing charges are generally based on the weight of the product handled. 


Typical service charges are as follows: 


SERVICE PRICE 

Meat: PER LB. 

Chilling, cutting, wrapping and quick freezing $ 0.02 

Wrapping, chilling and freezing (already cut) 0.015 

Chilling and quick freezing (already cut and wrapped) 0.01 

Sausage - boning and cutting 0.01 

Sausage - seasoning 0.01 

Sausage - grinding 0.01 
Poultry: 

Chilling, cutting, wrapping and freezing 0.01 
Fruits and Vegetables: 

Chilling and quick freezing (already packaged) 0.01 
Fish: 

Scaling, chilling, wrapping and quick freezing 0.05 

Wrapping, chilling and quick freezing (already oleaned) 0.015 

Quick freezing (already cleaned and wrapped) 0.01 

Steaking fish after freezing 0.03 


Additional revenue is possible from smoking ham and bacon, corn beef cur- 


ing and lard rendering. 


METHODS OF FREEZING 
AND STORING FOODS 


Freezing affords one of the simplest methods of preserving foods. Al- 
though the steps involved in freezing are simple, there are fundamental rules 
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that should be followed if the best results are to be obtained. The U. S. 
Department of Agriculture and many state governmental agencies have compiled 
elaborate data on the freezing and storage of foods which are available upon 
request. 


Quick freezing is a relatively new technique and is to be thought of 
chiefly as a manufacturing process applied tovegetables, fruits, fish, poultry 
and meat in preparation for the retail market or ultimate consumer. It gen- 
erally produces better texture and flavor in foods upon thawing than does the 
slow freezing process. It also makes possible the successful preservation of 
foods that could not be accomplished by slow freezing. 


While the quick freezing technique in locker plants varies somewhat, it 
is generally accepted that all foods going into locker boxes should be quick 
frozen. The usual apparatus for quick freezing in locker plants consists of a 
series of cold plates, coils or shelves through which air may or may not be 
blown. Numerous large manufacturers of refrigeration equipment now produce 
various types of machinery especially adapted to locker box plants. 
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ZONOLITE INSULATED 


L & M Grocery 

Arps Refrigeration Locker Co. 
Stanford Meat Company 

Chuck Refrigeration Locker Co. 
Hall Meat Company 

Hardin Meat Company 
Churnett Meat Company 
Mickey Nightlingers 

Nash Fuick Grocery 

Great Falls Brewing Company 
Beatrice Creamery Co. 

D. Colgan 

L. T. Cole 

Kelly Meat Company 
Goldburgh Fur Storage 
Peoples Meat Company 

Turks Locker System 

Banard Hatcher 

Alvard Grocery 

Farmers Market 

Garretts Grocery 

Great Falls Meat Packing Co. 
Spangle Grange 

Davenport Grange Supply 

C. F. Shaffer 

Dan Price 

Rearden Grange 

Deer Park Creamery 

Oroville Meat Company 
Shepherd Mercantile 

Curlew Creamery 

Bucks Refrigeration, Inc. 
Waterville Cold Storage Co. 
Howe Sound Mining Co. 
Curlew Creamery Co. 

Central Locker Box Co. 
Selah Howe Creamery 

Otts Meat Market 

Federal Meat Company 

J. P. Riplinger 

Peacock Cafe 

Frank Therriault 

Consumers Cooperative 
Cottage Court Meat Co. 
Manhattan Cafe 
intermountain-Norge Refrigeration Co. 
Horner Van Allen Meat Co. 
William Roesch Brewing Co. 
Hefty Creamery Co. 

Housken Meat Market 
Farmers Coop Creamery 
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COLD STORAGE PLANTS 


Belt, Montana 
Augusta, Montana 
Stanford, Montana 
Chateau, Montana 
Hall, Montana 
Hardin, Montana 

Big Sandy, Montana 
Great Falls, Montana 
Haivre, Montana 
Great Falls, Montana 
Montana 

Belt, Montana 
Denton, Montana 
Hall, Montana 


- Helena, Montana 


Conrad, Montana 
Shelby, Montana 
Greenfield Bench, Montana 
Glasgow, Montana 
Bozemon, Montana 
Sheridan, Montana 
Great Falls, Montana 
Spangle, Washington 
Davenport, Washington 
Winthrop, Washington 
Oroville, Washington 
Rearden, Washington 
Deer Park, Washington 
Okanogan, Washington 
Peon Prairie, Washington 
Chewelah, Washington 
Walla Walla, Washington 
Waterville, Washington 
Lucerne, Washington 
Spokane, Washington 
Selah, Washington 
Selah, Washington 
Yakima, Washington 
Tacoma, Washington 
Tacoma, Washington 
Spokane, Washington 
Winthrop, Washington 
Coeur d'Alene, Idaho 
Moscow, Idaho 
Lewiston, Idaho 

Salt Lake City, Utah 
Hood River, Oregon 
Pendleton, Oregon 
Tracy, Minnesota 
Chandler, Minnesota 
Pennock, Minnesota 
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Vesta Creamery 

J. F. Nyquist Food Market 
Lynn Anderson 

Glencoe Butter and Produce Co. 
Lyon County Creamery 

Tracy Bottling Works 

Dellon and Sons 

Windermoore Farm 

Kansas Milling Company 
Fairmont Creamery 

Fairmont Creamery 

Fairmont Creamery 

Fairmont Creamery 

Gordon Storage Warehouse 
Miller Trading Posts 

United Beverage Company 
Swift and Company 

Locker Plant 

Locker Plant 

Romeo Orchards 

Walter Hough 

Verne B. Foster Fruit Farm 
Tivoli Brewing Company 
Wurster Dairy 

Peter Brink 

Morningstar Orchards 

Fred Ryar 

S. A. Green Orchards 

Trapp & Sons 

Fruit Farm 

Midwest Process Co. 

U. B. Chase 

Triangle Fruit Farms 

Ohio Agricultural Experiment Station 
Peter Fox Sons Company 
Sievers Locker System 
Vorina Refrigerated Locker Co. 
Bevington and Johnson 

Keller Fruit Company 

Walter Neilson 

Hans Schmidt 

Sievers Cold Storage Company 
Wallace Brothers Packing Co. 
Wilson Packing Company 
Midwest Brewery Company 
Ahrens Brewing Company 


Vesta, Minnesota 
willmar, Minnesota 
Worthington, Minnesota 
Glencoe, Minnesota 
Tracy, Minnesota 
Tracy, Minnesota 
Hutchinson, Kansas 
Windermoore, Kansas 
St. John, Kansas 
Fullerton, Nebraska 
Randolph, Nebraska 
Stewart, Nebraska 
Kearney, Nebraska 
Omaha, Nebraska 
Omaha, Nebraska 
Omaha, Nebraska 
Watertown, South Dakota 
Bruce, South Dakota 
Elkton, South Dakota 
Romeo, Michigan 
Almont, Michigan 
Flushing, Michigan 
Detroit, Michigan 
Ann Arbor, Michigan 
Grant, Michigan 
Rothbury, Michigan 
Olivet, Michigan 
Allen, Michigan 
Buela, Michigan 
Fowlerville, Michigan 
Detroit, Michigan 
Northville, Michigan 
Norwalk, Ohio 
Wooster, Ohio 
Chicago, Illinois 
Newell, lowa 

Vorina, lowa 

Council Bluffs, lowa 
Dubuque, lowa 
Harlan, lowa 

Harlan, lowa 

Newell, lowa 

Joplin, Missouri 
Missouri 

Kansas City, Missouri 
Tulsa, Oklahoma 
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GENERAL USES FOR ZONOLITE 


Unlike most insulations, Zonolite is not limited to only a few uses with- 
in a narrow temperature range. Because it is fireproof, rotproof, vermin- 
proof, termiteproof, odorless, dielectric, chemically inert and is able to 
insulate efficiently inthe entire temperature range from sub-zero to 2,000°., 


Zonolite has gained wide acceptance 
as an all-purpose insulation. 


In addition to its extensive 







use for the heat and sound insula- 
tion of buildings, Zonolite has also 
many applications in industry. It 
is used for the insulation of all 
types of furnaces and ovens, pipe 
lines and numerous types of appli- 
ances, such as hot water heaters, 
stoves, coolers, etc, 





Complete 0Oi1 Refinery Insulated with ZONOLITE 
Insulation 
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LARGE VARIETY OF 
PRODUCTS AND APPLICATIONS 





When used in combination with suitable bonding materials, Zonolite is 
formed into sectional pipe covering block insulation, high temperature in- 
sulating cements, insulating bricks, refractory insulating concrete, combustion 
chambers, acoustical tiles, in- 
sulating and acoustical plasters, 
sound deadening felts, insulating 
asphalt blocks and numerous other 
products. 


WIDE DISTRIBUTION 
AND ACCEPTANCE 

Extensive demand for Zonolite 
has necessitated the establish- 
ment of many plants throughout 
the United States and Canada for 
its manufacture. Zonolite prod- 
ucts are distributed nationally 
and are available in almost every 
local community. Zonolite is 
also manufactured in foreign 
countries so that it is also ob- 





Placing ZONOLITE Refractory Concrete in a Furnace tainable over seas. 
Door 























MILLER’S TRADING POSTS 


©. 3. MILLER “The Outlaw" 


4014 So. 24th Steet MA. 0068 


Onshe, Nebr. 
May 27, 1937+ 














































































































tern Mineral Products Company» 
2602 Ha Creighton Avenus 
Omaha Nebraska « 


Gentlemen: 


very enthusiastic about the results 


I have become 
4nsulation we are using 4n our meat 


obtained from Zonolite 
cooler. 

ye maintain 
and it is un- 
4n order to 


three doorse 
degrees 
runs 


This cooler is 
a constant temperature of 33 
pelievable how little the compressor 


mainte in this temperatures 


down the cooling device 


to our surprise the 
in the cooler 


4t was necessary to shut 

or four hours and much 

perature dropped only two or three degrees 
4t was shut off. 


Recently 


that there 4s never any condensation in the cooler 


Te fact 

and that rodents will not atteck Zonolite are additional 
peasond for my complete satisfactions 

The refrigerating engineers who visit mo from time to time 
say that I have the most efficient cooler in Omaha and I am 
glad to pass this 4nformation along to yous 


Yours very truly 
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About a year e 
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Robinson Insulation Co. 
Great Falls, Montana Ine 
Attention: Mr. Claude Duncan 2 Sp 
4? 
Gentlemen: Tong AP Py 
ACT in Park 2 op 
In answer to your recent 4nquiry requesting a statement of SERy Tie 
4ence with Zonolite insulation in locker storage Feit, a Tey Wp 
8 that Zonolite has proven satis~ ° 2 Me Pap, oR 
3 of refrig- Ltog ont, < 
f the or za) 
systems, who have their P he 8 
uy; 
We engineered and installed the refrigeration equipment in Pering 
the Arps Locker System at Auguste, Montane 5 the L & M Grocery “Aden aa re 
at Belts eoonke i gears ae system at Choteau, Montana; L 2 * fo Py Ply oy 
chke Mea ocker System at stanford, Mont ‘Lb <° © Ao, 
of which were insulated with zonolite. nee * @ a, lite ie "P 
en onte,, Po, 
All of these jobs have veen in operation & sufficient length “i e, Sra, ™Pany 
of time to check estimated operating 008 s against ac tua hy Sens, 
gion esis and in all cases the actual operating costs One th, ember 
ss ve well within our estimates which indicates tha the tee 20 Me h 
gone te is a very efficient {nsulation. And after all, this 1 Ls on. Poh 2 "hy i 1930 
eT neg requirement from the standpoint of the owner oF th, Produeg? oe: mie 1 
. 50 s op "Pho ch 2 ott 
ena ne Ug, We or 
In view of our experience with Zonolite, we ao not hesitat Me tg e Pete ’ 
e Why 7e8fne ©! 
to recommend it to anyone considering the installation of a hte ug 8 ~ Sp itan rtggited en 
locker system. : be Oey ¥ wee Retong 7m 5, l2 
No ‘Ne, en 2 x t, 
Wishing you every success» we are, 1te ha : Mey: 3n be toe eosneeay 
s 'e u. dy 
yours very truly» Sven 7 1932 ne ted ee 
en a, th 
Ven ting Buse 
A. T. Klemens & Son s Bo ay “ep 
‘Len, Sep 
ed) Ung ton 
2 1 
Sting So , 
Inte, yen 
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Western. Mineral Products Co. 


Omaha, Neds 


gentlemen: 
In 1932 we insulated & cooling room 


ant with zonolite+ 
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We are. very well pleased with the 
results we are getting from gonolite insulation 
In our opinion, it is vetter, then cork 

in insulating efficiency and, in pddition, 4t is 
fireproof, does not rot or aosorb odorss and mice 
or rats will not attack ite 

We are very glad to recommend gonolite 
an 4nsuletion for low temperature» 


very truly yourss 
Wallace Brose Packing CO 
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Very sruly yours» 


Lynn Ani 
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Mire Raynond Hall 
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obtain some opinions fro 
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he equal © 


+4 upon & quality 
very truly yours, 


 E fr 


Gg. Miller, 


Lorin 
¢ Wechanica. 
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Very sruly yours, 
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We maintain & consten temp: 
. imately 40 degrees and dur nottest 5 weather 
nse ai 6.00 per wooks 
local 





ye store 
jn Dubuques 
We are confident + ronolite yas given us 
results that cannot be equalled in all-around satisfaction 


and economy* 
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OHIO AGRICULTURAL EXPERIMENT STATION 


c. G. Williams, 
Director 






Department of Horticulture 


Wooster, Ohio 


February 21, 1936 


Wyo-Lite Insulating Products 


Div. of the wyodak Chemical CO 
4600 East 71st Street 
Cleveland, Oni 


My dear Mr. Ditty? 
test panel of Wyolite 
tructed in the air- 


(zonoli 
cooled apple $ 
Twas very pleased to 

perfectly auring the ext 


to know W 
foothold. 
we had 10 


gt a large area of 
lier through the ary ro 


Very truly yours, 
(Signea) Donald Comin 


Asste Horticulturist 
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May 7» 1937 
Mr. Harvey "* Ste 
Western Mi eral products CO. 
2602 Ba Creignton Avenue 
Omaha, Neprask® 
Dear Mr. steiff: 

ped your 
About three years ago at this time we 
s of zonolite 4n the walls, 
ee ot Ot x10: oh" feet. 


stall fo 
os or of our coole 


ceiling and fl0 
tained we 
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Davenport, washington 
April 28, 1937 














Mr. A. Be Hesss 
spokane, Washington 


pear Sir: 


In reply to your letter concerning our refrigeration 


plent. It hes proved satisfactory 8° fare 


The kind of foods that are kept in this plant ere 
meat, some raw fruits and vegetebles, also berries 


The size of the compressor is 5 hp. motor with & 
four cylinder compressore Also, ® smell compressor that takes 
care of the pre-cooling room which 4s 1 hpe 


























Ei We also have ® 500 1b. ice maker. It usually takes 
30 hours to freeze this smounte ‘ 


te size of the locker room is 24 x 20, it has 200 


storage boxes, each 10 cuefte to the boxe 





We defrost about every four months and it takes 
the locker room 


about 24 hours to do thise The temperature in 

does not g° above 20 degrees above zeroes 
The cost of operation of our plent averages $25.00 

per month for power and $5.00 per month for water to cool the 


compressor Se 
























Hoping this information is sufficient, af not, write 
and will try to give you morée 






Yours truly, 






DAVENPORT GRANGE SUPPLY COs 





(signed) Frank Reinbold, Mgre 














heave 
e time necn 



































GE) 
NERAL ELECTRIg 
PPLY CORPORATION 


5 GD: 
26 enn § 
01 W. 107th Ste 





Users Ia 
letterc’, these Toe netosing ms 





SO much ‘he 
fact more aso: 
tha ffi nm tha 
tend wi t hey clently ri A bat ¥ 
re ood 
id. 8 River o 


t 
hat you SR ge are at 1 
: e to, iberty to 
ut the The S® any of 
and I . last eo weather the 
®xPect taveoe of ili t111 now 
= et in Ash it has Fea beentg 
ep you Hopin ' B00d tro med u old 
out of miscnat Jour b Out fishing mstderady 
lef, [ an ness ie 800n, y 
? sufficy 
ent to 


Ve 
TY truly yours 
(Signeg) ’ 











room wh 
ere 

or T the 

£ ere are ee 


h Th 
Orsepower su 


are 
ummer to ration of th ig lockers, -* run by #3 
¥16,00 in the 2 motors cost 

nter, sts from 2 





fi In 
or operetion srrseTYs 1936 
2706 we 












(Sign 
@ned) Prank th 
in sisal rooms ar s erriault 
the c @ insul 
Coolers 6" at 





lite insulstio 


rb 
OX room hes gm 


n se 
walls Pe 
















































































ZONOLITE INSULATION CO., 
5700 Manehester Ave-, 
St. Louis, Mo. 
Hllead 1930 











